In Wirklichkeit handelt es sich aber nicht um eine einzige Reaktion, vielmehr um einen komplexen Vorgang. Er besteht darin, daß während der Ver brennung ( -128 kcal) Some (phenylthio) -and (phenylsulphonyl) acetohydroxamic acids which are substituted in the para-position of the benzene ring, as well as a-and ß-(phenylthio) propionyl hydroxamic acids have been synthesized. The compounds were tested for their fungicidal activity against Rhizoctonia solani and Fusarium sp. The (phenylthio) acetohydroxamic acids investigated were found to possess fungici dal properties. Whereas the fungicidal activity of a-(phenylthio) propionyl hydroxamic acid was comparable with that of (phenylthio) acetohydroxamic acid, the ß-(phenylthio) propionyl hydroxamic acid was found to be biologically inactive. On the other hand, the corresponding phenylsulphonyl compounds did not show any fungitoxic activity, and some of them, unexpectedly and strikingly, led to promotion of mycelial growth of the fungi tested.
The fungicidal activity of (phenylthio) aceto hydroxamic acids has been recently demonstrated by Z a y e d et a l.1. (4,5-Dimethoxy-2-nitrophenylthio)-(Ia) and (2,5-dimethoxy-4-nitrophenylthio) aceto hydroxamic acid (lb) were found to possess signifi cant fungicidal properties against the phytopathogenic mould Rhizoctonia solani. The inhibition of the mycelial growth was obviously due to the hydroxamic acid group, as the corresponding carboxylic acids were inactive. It seemed, therefore, of interest to extend this work and investigate the effect of chemical structure on the biological activity of arylthioalkanoyl hydroxamic acids. These com pounds would be expected to possess significant fungitoxic effects, since the parent arylthioalkanoic acids are known to inhibit the mycelial growth of several fungi 2 > 3.
In the present work, a number of p-substituted (phenylthio)-(IIa_e ) and (phenylsulphonyl)aceto hydroxamic acids (Ilf_j), as well as a-(III) and ß-(phenylthio) propionyl hydroxamic acids (IV) have been prepared. These compounds were investi gated for their effect on the mycelial growth of Rhizoctonia solani and Fusarium sp. The p-substituents in the benzene ring were chlorine, bromine, methyl and methoxyl groups.
Experimental
The hydroxamic acids were prepared from the corresponding methyl esters of (arylthio) acetic acids by the action of alkaline hydroxylamine in methanol at 40 °C *. They are colourless crystalline substances, easily soluble in alcohol and in dilute sodium hydroxide solution. Their aqueous or alcoholic solutions give an intense violet colour with ferric chloride solution and a bright green ppt. with copper acetate solution in aceticacid. The properties and analytical data of the hydrox amic acids are listed in Table I . All compounds were tested in concentrations of 10-3, 10~4 and 10-5 M. The biological tests were carried out as described by Z a y e d et al. *. Compounds IIa-e and Ilg-h were tested as their potassium salts, after, being recrystallised from 90% methanol. The other compounds were investigated as the free acids, which possessed considerable solu bility in water. 
Biological Results
The effect of the hydroxamic acids on the growth of the phytopathogenic moulds Rhizoctonia solani and Fusarium sp. has been studied. From the results obtained in table II, the following conclusions may be drawn concerning the relation between the fungitoxic effect and the constitution of the investigated hydroxamic acids. The results show that the (phenylthio) acetohydroxamic acids were effective in inhibiting the growth of the tested fungi, whereas the phenylsulphonylanalogues were ineffective. At a 4 Z. E c k s t e in and T. U r b a n s k i , Bull. Acad, polon. Sei. Cl. I l l 4, 627 [1956] . 5 Z. E c k s t e in and E . C z e r w i n s k a , Przemysl. Chem. 38, 213 [1959], C. A. 54,11362 [I960] .
concentration of 10~3M, compounds IIa_c and I I e were in general more effective on Rhizoctonia than on Fusarium. The presence of a halogen atom in the para-position of the benzene ring apparently in creased the fungicidal effect against both species; whereas a methyl or a methoxyl group did not affect significantly the biological activity. Previous studies on phenoxyacetohydroxamic acids have shown that a halogen atom 4' 5 or a methyl group 6 in the para-position of the benzene ring increases the fungicidal activity. The relative activating influence of these substituents declined in 
the order B r < C l< C H 3. Such defined conclusions cannot be drawn from the present investigation with the arylthio-analogues. a-(phenylthio)propionyl hydroxamic acid (III) was found to possess significant fungicidal proper ties. This indicates that an a-substituent does not decrease the fungitoxic effect. Similar findings have been demonstrated with aryloxyalkanoic acids and their arylthio-analogues 2. The insertion of another CH2 group between the S atom and the hydroxamic acid group as in IV resulted in the almost complete disappearance of biological activity.
The transformation of the thio-group into the sulphonylgroup in Ilf and Ilj resulted also in the complete disappearance of the biological activity. In the case of IIg_i, the biological activity was reversed by the transformation S -> S02. Thus it was found that compounds IIg_i promote the fungal growth up to 300 per cent. The promotion was more obvious in Rhizoctonia solani.
